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StressAlthough decidualization is crucial for the establishment of successful pregnancy, the molecular
mechanism underlying decidualization remains poorly understood. Crystallin aB (CryAB), a small
heat shock protein (sHSP), is up-regulated and phosphorylated in mouse decidua. In mouse primary
endometrial stromal cells, CryAB is induced upon progesterone treatment via HIF1a. In addition,
CryAB is strongly phosphorylated through the p38-MAPK pathway under stress or during in vitro
decidualization. Knockdown of CryAB results in the increase of apoptosis of stromal cells and inhib-
its decidualization under oxidative or inﬂammatory stress. Our data indicate that CryAB protects
decidualization against stress conditions.
 2014 Federation of European Biochemical Societies. Published by Elsevier B.V. All rights reserved.1. Introduction
Embryo implantation is a critical process for establishing the
intricate connection between embryo and maternal uterus [1,2].
Once embryos attach on the uterus, endometrial stromal cells ini-
tiate specialized transformation named decidualization, accompa-
nying the angiogenesis and inﬂammatory responses [3,4]. Many
heat shock proteins (HSP) are evoked during decidualization,
including small heat shock protein family [5–8].
Crystallin aB (CryAB), a small heat shock protein, shares a con-
served a-crystallin domain with the other sHSPs [9–11]. CryAB
exists in many tissues and can be induced under stress, including
heat, hypoxia, oxidative stress and inﬂammation [12]. In addition,
CryAB maintains cell stability and survival, and protects cells from
harmful environment [9]. CryAB polymer possesses chaperone-like
characteristics to correct misfolded proteins [13]. CryAB phosphor-
ylation at Ser-59 stabilizes cytosolic structural proteins and
inhibits the cleavage of Caspase 3 [14–16]. Transgenic CryAB over-
expressing mice showed protection ability against ischemia and
reperfusion injury in heart [17]. In humans, CryAB mutation can
trigger many diseases, including cataract, Desmin-related myopa-
thy and cardiomyopathy [18]. Additionally, CryAB is highlyexpressed in breast cancer and Alzheimer disease [19], playing
important roles in angiogenesis and autoimmune diseases [12].
CryAB mRNA expression is signiﬁcantly upregulated in mouse
uterus once delayed implantation is activated by estrogen [20].
Recently, the expression of CryAB mRNA at the implantation sites
in mouse uteri is identiﬁed [21]. CryAB is also expressed in human
endometrium during the implantation window [22]. However, the
regulation and function of CryAB during peri-implantation period
remain poorly understood so far. In our study, we showed that a
spatial and temporal expression of CryAB is closely associated with
decidualization both in vivo and in vitro. In mouse endometrial
stromal cells, CryAB is not only induced by progesterone, but also
phosphorylated under hypoxia, inﬂammatory response and oxida-
tive stress. Strong CryAB expression in decidua is beneﬁcial for
decidualization and protects stromal cells from apoptosis under
stress conditions.
2. Materials and methods
2.1. Animal treatments and tissue preparation
Adult CD1 mice were housed in a controlled environment with
a 14 h light and 10 h dark. All animal procedures were approved by
the Institutional Animal Care and Use Committee of Xiamen Uni-
versity. The preparation of mouse models were described previ-
ously [23]. Day 1 is the day of vaginal plug.
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The procedure of in situ hybridization was described previously
[24]. Speciﬁc primers for probe preparation were shown in Supple-
mental Table 1. The sense probe was used as a negative control.
2.3. Immunohistochemistry
Immunohistochemistry was performed as described previously
[25]. Sections were incubated with rabbit anti-CryAB (SPA-223D,
Stressgen), p-CryAB (SPA-227D, Stressgen) or normal rabbit IgG
(negative control). The signal was developed with Vectastain
ABC-AP kit (Vector Laboratories).
2.4. Isolation and culture of primary endometrial stromal cells
Primary endometrial stromal cells were isolated and cultured as
previously described [23,26]. In vitro decidualization was induced
with 10 nM of estradiol-17b plus 1 lM of progesterone for 48 h
[27]. The cells were incubated with 1 lM of progesterone for
48 h, 200 lM of CoCl2 for 12 h, 1 lg/ml of LPS (Sigma) for 12 h,
10 lg/ml of IL-1b (PeproTech) for 12 h, 10 lg/ml of IL-6 (R&D)
for 12 h, 10 lg/ml of TNFa (R&D) for 12 h, and 200 lM of H2O2
for 3 h, respectively. Cells were pretreated with 5 lM of
SB203580 (Sigma) or 1 mM of RU486 (Sigma) 30 min before each
corresponding treatment. The siRNAs targeting Hif1a and CryAB
were designed and synthesized by Ribobio Co., Ltd. (Guangzhou,
China). The siRNA sequences targeting mouse CryAB and Hif1a
are CGGAGGAACTCAAAGTCAA and CAAGCAACTGTCATATATA,
respectively. The cells were transfected with Lipofectamine 2000
(Invitrogen).
2.5. Detection of apoptosis
Apoptosis was detected by using Annexin-V-Fluos Staining Kit
(Roche). Under ﬂuorescence microscopy, apoptotic cells were iden-
tiﬁed based on their positive signal of Annexin V and negative sig-
nal of PI.
2.6. Real-time PCR
Real-time PCR was performed as described previously [26]. The
primers for each gene were shown in Supplementary Table 1. Rpl7
was used for data normalization. All reactions were run in tripli-
cate. Data from real-time PCR were analyzed according to the
2DDCt method.
2.7. Western blot
Western blot was performed as described previously [28].
Membranes were incubated with speciﬁc antibodies for CryAB,
p-CryAB, Hif1a (AF1935, R&D), Vimentin (sc7557, Santa Cruz),
pan-Cytokeratin (sc15367, Santa Cruz), CD31 (sc1506, Santa Cruz),
Tubulin (2144, Cell Signaling), p38 (9212, Cell Signaling), p-p38
(9215, Cell Signaling), p-MAPKAPK2 (3316, Cell Signaling), cleaved
PARP (9544, Cell Signaling), and cleaved Caspase-3 (Asp175) (9664,
Cell Signaling).
2.8. Statistical analysis
Values were presented as the mean ± standard deviation (S.D.).
Equal variance was tested by F-test. If the variance was not equal,
t-test assuming unequal variances was used. Otherwise equal var-
iance t-test was performed. In all cases, P < 0.05 was considered
signiﬁcant. Each experiment was repeated independently at least
three times.3. Results
3.1. CryAB expression proﬁle in mouse uteri during decidualization
During early pregnancy, there was no signal for CryAB mRNA
and protein on day 4 of pregnancy. On day 5, the signals for CryAB
mRNA and protein were strongly detected in the subluminal stro-
mal cells around implanting blastocyst at implantation sites, but
not seen at inter-implantation sites (Fig. 1A). From days 6 to 8,
the signals for CryAB were constantly detected in the decidual cells
surrounding embryos, expanding with the process of decidualiza-
tion (Fig. 1A). CryAB phosphorylation at Ser-59 (p-CryAB) is crucial
for CryAB function [16,29]. The expression pattern of p-CryAB was
similar to that of CryAB protein at the implantation sites, except for
the additional signal of p-CryAB in the myometrium (Fig. 1A). Com-
pared to day 4, the expression of CryAB mRNA was signiﬁcantly
up-regulated and gradually increased at implantation sites from
days 5 to 8, whereas CryAB mRNA showed little changes at inter-
implantation sites (Fig. 1B). CryAB and p-CryAB showed a similar
pattern at the protein level (Fig. 1C).
Because endometrial CryAB expression was mainly localized in
the subluminal stromal cells undergoing decidualization, artiﬁcial
decidualization was employed to conﬁrm the CryAB expression
during decidualization response. Strong signals of CryAB mRNA,
protein and phosphorylation were localized in the decidual cells
in the oil-induced deciduoma, whereas no signal was detected in
the control uterine horns (Fig. 1D). Similarly, the expression level
of CryAB mRNA, protein and p-CryAB was signiﬁcantly higher in
the deciduoma compared to control (Fig. S1A and B).3.2. Effects of progesterone and hypoxia stress on CryAB expression in
stromal cells
Since CryAB expression in vivo was strongly associated with
decidualization, CryAB expression under in vitro decidualization
was examined. Mouse endometrial stromal cells were isolated.
The purity of stromal cells was veriﬁed with Vimentin (stromal
cells marker), pan-Cytokeratin (epithelial cells marker) and CD31
(endothelial cells marker), respectively. Vimentin was strongly
expressed in these cells (Fig. S2A). Under in vitro decidualization,
Dtprp, a well-known biochemical marker for mouse decidualiza-
tion [30], was clearly induced. At the same time, CryAB mRNA level
was also signiﬁcantly promoted (Fig. S2B), and the protein level of
CryAB and p-CryAB were greatly increased in the decidualizing
stromal cells (Fig. 2A).
Progesterone and progesterone receptor (PR) signaling regu-
lates implantation and decidualization by activating a cascade of
various factors [31]. In the stromal cells, progesterone induced Cry-
AB expression; while RU486, a PR antagonist, completely blocked
the effects of progesterone (Fig. 2B). The change of CryAB mRNA
level was consistent with that of CryAB protein level (Fig. S2C).
Stress conditions could rapidly stimulate the expression of HSPs
[9]. Hif1a, a crucial factor during hypoxia stress, was induced by
progesterone through PR in cultured stromal cells (Fig. 2B). More-
over, Hif1awas also highly expressed at the implantation sites and
in the deciduoma (Fig. 2C), indicating a correlated expression pat-
tern between Hif1a and CryAB. Thus we thought that the hypoxia
stress might lead to the increased expression of CryAB in decidual
cells.
Since Hif1a is inclined to degradation under normoxia [32],
CoCl2-induced hypoxia was adopted in the primary stromal cells.
CoCl2 treatment led to the accumulation of Hif1a and noticeably
induced the level of CryAB mRNA, protein and its phosphorylation,
which were abrogated by Hif1a siRNA (Figs. 2D and S2C). These
results suggested that the expressions of CryAB and p-CryAB could
Fig. 1. Expression proﬁle of CryAB in mouse uteri. (A) Localizations of CryAB mRNA, protein and its phosphorylation in mouse uteri from days 4 (D4) to 8 (D8) during early
pregnancy. The negative controls by using sense CryAB probe and IgG were also shown, respectively; (B) Real-time PCR analysis of CryAB mRNA expression; (C) Western blot
analysis of CryAB and its phosphorylation; (D) In situ hybridization of CryAB mRNA and immunostaining of CryAB and p-CryAB in oil-induced deciduoma. IS, implantation
site; NIS, inter-implantation site; Arrow, implanting blastocyst. Bar = 300 lm. ⁄Statistical signiﬁcance (P < 0.05).
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cells.
Activated p38-MAPK pathway was responsible for CryAB phos-
phorylation at Ser-59 [16]. In endometrial stromal cells, p38 was
obviously phosphorylated under cobalt treatment (Fig. 2D).
SB203580, a speciﬁc inhibitor of p38-MAPK pathway, could signif-
icantly block the phosphorylation of MAPKAPK2 (MK2) [33–35],
which is a known substrate of p38-MAPK [36,37]. The induction
of both CryAB and Hif1a expressions by cobalt was weakly reduced
by SB203580 treatment (Figs. 2E and S3A). Cobalt-induced p-CryAB
expression was dramatically blocked by SB203580. Phosphorylated
MK2 was also obviously reduced by SB203580, suggesting a signif-
icant inhibition on p38-MAPK pathway by SB203580 (Fig. 2E).
These data suggested that p38-MAPK pathway was contributed
to the phosphorylation of CryAB in endometrial stromal cells under
hypoxia.
3.3. CryAB expression in stromal cells during inﬂammatory response
and oxidative stress
Lipopolysaccharide (LPS) is generally employed to induce an
inﬂammatory response in vivo [38]. In our study, LPS treatment
induced the expressions of interleukin-1b (IL-1b), tumor necrosis
factor a (TNF a) and interleukin-6 (IL-6) in cultured endometrial
stromal cells. Among these cytokines, IL-1b was dramatically
induced (Fig. 3A). Thus we treated cultured stromal cells with
LPS or each of the three cytokines in vitro to mimic the
inﬂammation condition in vivo during decidualization. In primaryendometrial stromal cells, LPS or IL-1b could induce CryAB and
phosphorylate CryAB, and activate p38-MAPK pathway. TNFa only
contributed to CryAB phosphorylation, whereas IL-6 failed to affect
CryAB or p-CryAB expression (Fig. 3B). Inhibition of p38-MAPK
pathway could signiﬁcantly attenuate CryAB phosphorylation dur-
ing IL-1b, TNFa or LPS treatment (Figs. 3C and S3B). These results
showed that inﬂammatory response in stromal cells could induce
CryAB expression and activate p38-MAPK pathway to phosphory-
late CryAB.
Although feto-maternal interface shows a lower oxygen tension
during early pregnancy, the oxygen pressure sharply increases
when the placentation is accomplished, which is considered to
induce a local oxidative stress [39]. Additionally, in mouse cardio-
myocytes, CryAB could be induced and phosphorylated during
H2O2-induced oxidative stress [40]. In mouse endometrial stromal
cells, H2O2 treatment activated p38-MAPK signaling pathway,
induced CryAB expression and largely promoted CryAB phosphor-
ylation (Fig. 3D). Although SB203580 pretreatment slightly allevi-
ated CryAB expression induced by H2O2 (Figs. 3E and S3C), CryAB
phosphorylation was completely inhibited by blocking p38-MAPK
pathway (Fig. 3E). Collectively, these results showed that oxidative
stress in stromal cells could induce CryAB expression and phos-
phorylate CryAB through p38-MAPK signaling pathway.
3.4. CryAB function under in vitro decidualization
To investigate CryAB function during decidualization, CryAB
expression was knocked down by siRNA. When CryAB expression
Fig. 2. Effects of progesterone and Hif1a on CryAB expression. (A) Western blot
analysis of CryAB and p-CryAB under in vitro decidualization; (B) Western blot
analysis of Hif1a and CryAB proteins after stromal cells were treated with
progesterone and RU486; (C) Immunoblot analysis of Hif1a expression at implan-
tation sites and in deciduoma; (D) Effects of cobalt-mimicked hypoxia on Hif1a,
CryAB and p-CryAB levels. Hif1a siRNA was used to knockdown Hif1a; (E) Effects of
cobalt and SB203580 on the protein levels of Hif1a, phosphorylated MAPKAPK2 (p-
MK2), p38, p-p38, CryAB and p-CryAB. EP, estrogen plus progesterone; SB,
SB203580.
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Dtprp expression (Fig. 4A). However, we assumed that CryAB
might function under a stress condition. Under H2O2-inducedFig. 3. Effects of p38-MAPK pathway on CryAB expression under inﬂammatory or oxidat
after stromal cells were treated with LPS for 12 h, respectively; (B) Western blot analysis
IL-1b, TNFa or LPS treatment, respectively; (C) Enhanced p-CryAB expression under inﬂam
that p-CryAB and CryAB expressions were increased, meanwhile p38 were also phosp
phosphorylation of CryAB was blocked by SB203580 during H2O2 treatment.oxidative stress, knockdown of CryAB inhibited Dtprp expression
during in vitro decidualization (Fig. 4A). These results indicated
that CryAB could facilitate decidualization in stromal cells under
oxidative stress.
Apoptosis occurs in the decidua and becomes aggravated during
decidualization in mice [41]. Excessive apoptosis in human decid-
ual tissue might induce recurrent miscarriages [42]. In human
endometrial stromal cells, H2O2 treatment could induce apoptosis
by promoting poly(ADP-ribose) polymerase-1 (PARP) cleavage
[43], which can be stimulated by cleaved Caspase 3 [44]. In mouse
stromal cells, H2O2 treatment slightly induced the expressions of
cleaved Caspase 3 and PARP (Fig. 4B). Correspondingly, the
Annexin V-positive cells were also detected under H2O2 treatment
(Fig. S4), demonstrating that H2O2-induced oxidative stress indeed
triggered apoptosis. It is known that the induction of CryAB under
oxidative stress could alleviate H2O2-induced apoptosis by inhibit-
ing Caspase 3 activity [17,40,45]. Knockdown of CryAB expression
signiﬁcantly enhanced the expression of cleaved Caspase 3 and
PARP during H2O2 treatment (Fig. 4B). Besides, the number of
Annexin V-positive cells was also increased when CryAB was
knocked down during H2O2 treatment (Fig. 4C). Collectively, these
results demonstrated that CryAB protects endometrial stromal
cells from oxidative stress-induced apoptosis.
Because CryAB deﬁciency results in a greater sensitivity to
TNFa-induced apoptosis in astrocytes [12], we treated stromal
cells with LPS to examine effects of CryAB on apoptosis. When stro-
mal cells were treated with LPS, knockdown of CryAB suppressed
Dtprp expression during in vitro decidualization, but this inhibi-
tion was not signiﬁcant if the cells were decidualizing under
LPS-free condition (Fig. 4D). These results indicated that CryAB
could facilitate decidualization during inﬂammatory response.
Although there were no obvious changes on the cleavage of Cas-
pase 3 and PARP during LPS-induced inﬂammation, knockdown
of CryAB signiﬁcantly increased the cleavage of PARP and Caspase
3 under LPS treatment (Fig. 4E), and the signal of Annexin V was
also promoted (Fig. 4F). Additionally, knockdown of CryAB did
not show any effects on the production of proinﬂammatory factors,
such as TNFa, IL-1b and IL-6 (data not shown). These dataive stress. (A) Real time RT-PCR analysis of TNFa, IL-1b and IL-6 mRNA expressions
showed that p-p38, p38, p-CryAB and CryAB expressions were increased during IL-6,
matory response were diminished by SB203580; (D) Western blot analysis showed
horylated by H2O2 treatment for 3 h; (E) Western blot analysis showed that the
Fig. 4. Effects of CryAB on stress-induced apoptosis. (A) Effects of CryAB knockdown on Dtprp expression under H2O2-induced oxidative stress, showing that Dtprp expression
was signiﬁcantly inhibited by knockdown of CryAB. The transfected cells were treated with estrogen and progesterone for 3 h under H2O2 or normal condition; (B) Western
blot analysis showed that the expressions of cleaved PARP and cleaved Caspase 3 were increased by knockdown of CryAB in isolated stromal cells under H2O2 treatment for
3 h; (C) Annexin V and PI double staining of H2O2-treated cells when CryAB was silenced; (D) The transfected cells were treated with hormone cocktail combined with or
without LPS for 12 h. Real time analysis showed that Dtprp expression was signiﬁcantly inhibited by knockdown of CryAB during LPS treatment; (E) Western blot analysis of
cleaved PARP (cl-PARP), cleaved Caspase 3 (cl-Cas 3), p-CryAB and CryAB, showing that knockdown of CryAB induced the increase of cleaved PARP and cleaved Caspase 3 after
cells were treated with LPS; (F) Annexin V and PI double staining showed the increase of apoptotic cells when CryAB was knockdowned during LPS treatment. EP, estrogen
plus progesterone.
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Fig. 5. Schematic diagram shows the involvement of CryAB during decidualization.
CryAB expression is up-regulated by Hif1a in mouse endometrial stromal cells
under progesterone signal and hypoxia stress. Meanwhile, hypoxia, oxidative and
inﬂammatory stresses induce CryAB phosphorylation though p38-MAPK signaling
pathway. CryAB can alleviate the cleavage of Caspase 3 and PARP, and protect
stromal cells from apoptosis.
R.-J. Zuo et al. / FEBS Letters 588 (2014) 2944–2951 2949suggested that knockdown of CryAB could enhance LPS-induced
apoptosis rather than proinﬂammatory responses in endometrial
stromal cells.
Based on our data, we presented a model which brieﬂy summa-
rized the regulatory mechanism and anti-apoptosis role of CryAB
in mouse endometrial stromal cells (Fig. 5).
4. Discussion
In this study, we showed that the signals for CryAB and p-CryAB
are strongly localized in mouse decidua. A recent study also
showed the expression pattern of CryAB mRNA in mouse uteri dur-
ing peri-implantation period [21]. CryAB is also strongly expressed
in mouse uterus once delayed implantation is activated by estro-
gen [20]. Additionally, we showed that progesterone signaling is
crucial for CryAB expression in the primary stromal cells. However,
as a classic sHSP, CryAB in mouse endometrium could also be reg-
ulated by the stress conditions. Because the embryo possesses a
half of genes derived from the father, it is considered a ‘‘semi-
allograft’’ [46]. Numerous mechanisms are activated upon decidu-
alization to ensure maternal immune tolerance [46–48]. The proin-
ﬂammatory cytokines and immunocytes were recruited and played
essential roles during embryo implantation and decidualization
[49,50]. Previous studies showed proinﬂammatory response could
stimulate CryAB expression and activate p38-MAPK pathway to
phosphorylate CryAB [12,15,51,52]. Our study showed that LPS-,
TNFa- or IL-1b-induced inﬂammation signiﬁcantly phosphorylates
CryAB, and LPS or IL-1b treatment is able to increase CryAB expres-
sion in stromal cells. Oxidative stress is also considered as a poten-
tial stress during early pregnancy [39]. Our results revealed that
CryAB was signiﬁcantly induced and phosphorylated under oxida-
tive stress in the stromal cells. It is in agreement with a previous
study in mouse cardiomyocytes [40].
In our study, CryAB expression is signiﬁcantly stimulated by
hypoxia through Hif1a. It is reported that oxygen is low in uterine
environment during blastocyst implantation (18 mmHg or 2%)
[53–55]. The decidual cells surrounding ectoplacental cone is con-
sidered to be hypoxic [56,57]. Hif1a mRNA expression is mainly
localized in both luminal epithelium and stroma on day 5 and fur-
ther increased in the decidual bed on day 8 of pregnancy [3].
Enhanced expression of Hif1a protein in decidua is also conﬁrmed
[57]. Estrogen and progesterone could induce Hif1a expression inmammalian uterus [3,58]. In this study, we showed that progester-
one enhanced Hif1a protein expression through PR. Hif1a protein
stabilization under normoxia is primarily due to PI3K-Akt signaling
pathway [32]. At the implantation site, PI3K-Akt signaling pathway
was activated [59]. Activated PI3K-Akt pathway could induce
Hif1a expression in rat uterus [60]. Thus it is possible that PI3K-
Akt signaling pathway might contribute to Hif1a activation during
decidualization. However, there is no evidence that Hif1a directly
regulates CryAB expression. During hypoxia, Hif1adirectly induced
heat shock factor (HSF) which subsequently affected the expres-
sions of sHSPs [61]. It is possible that Hif1a might regulate CryAB
expression through HSF during decidualization.
Although it is widely believed that the p38-MAPK pathway is
exclusively responsible for the CryAB phosphorylation at Ser-59
[14,16], p38-MAPK pathway induces CryAB expressions in rat gli-
oma cells [62]. Systemic administration of SB203580 results in
decreased decidualization in mice [63]. Additionally, activated
p38-MAPK pathway regulates Hif1a expression under hypoxia
stress [64,65]. In our study, SB203580 indeed inhibited Hif1a
expression under cobalt-induced hypoxia. Therefore, p38-MAPK
pathway might indirectly affect total CryAB expression through
Hif1a in the stromal cells. However, the inhibition of SB203580
on CryAB expression was weaker or even negligible compared to
that on CryAB phosphorylation under stresses, indicating p38-
MAPK pathway primarily contributed to CryAB phosphorylation
in endometrial cells.
Although CryAB is strongly expressed in mouse decidua, CryAB
deﬁcient mice are viable and fertile [66]. HSP27, a member of sHSP
family, was also highly expressed in mouse decidua in our study
(data not shown). It is possible that HSP27 may compensate in Cry-
AB deﬁcient mice. Additionally, CryAB and HSPB2 double knockout
mouse hearts appear normal under non-stressful condition [66,67],
but show impaired cardiac function and increased mortality under
ischemia–reperfusion injury [67,68]. Similarly, although Dtprp
deﬁcient mice housed in normoxia are viable, the knockout mice
exposed to hypoxia result in a failure of placentation [69]. In this
study, knockdown of CryAB has no effects under normal condition.
However, under oxidative stress or inﬂammatory stress, knock-
down of CryAB could prominently inhibit in vitro decidualization,
suggesting that CryAB might act like a guard to protect decidual-
ization under stressful circumstances. Thus further study is needed
to investigate the fertility of CryAB deﬁcient mice under stress
conditions.
CryAB deﬁcient mice show a higher level of apoptosis under the
oxidative stress in neonatal cardiomyocytes and lens epithelial
cells [40,45,70]. Our study suggested CryAB plays an anti-apoptosis
role in endometrial stromal cells under inﬂammatory response or
oxidative stress. In humans, the decidualized stromal cells become
resistant to oxidative stress-induced apoptosis in vitro compared
to undifferentiated cells [43]. We also showed decidualized mouse
cells are resistant to LPS- or H2O2-induced apoptosis, and knock-
down of CryAB results in losing the resistant ability. Thus we sug-
gest that CryAB may contribute to the anti-apoptosis capability of
the stromal cells to promote decidualization under stress.
In conclusion, CryAB is highly expressed in mouse decidua.
Progesterone and Hif1a regulate CryAB expression. p38-MAPK sig-
naling pathway is responsible for CryAB phosphorylation. Impor-
tantly, our data highlight that CryAB acts as a molecular guard to
protect stromal cells against potential stress conditions during
decidualization.
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